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Approximately 19 percent of the enlisted crew from six ships in the Pac•c fleet and 10 percent
of the crew from six ships in the Atlantic fleet experienced at least one health proem as a result
of i!fective and parasitic diseases during a six month deploymen. Fungal, gonorrhea and the
diarrheal illnesses accounterd for the majority of these cases. Fungal infections known collectively
as the dermatophytes accounted for the highest percentage of rits for both the ships from the
Atlantic (59.5%) and Pac4¶c (53.6%) fleets. Togther. dermatophytosis and gowococcal iWfectioms
accounted for approximately 80% of the infective and parasitic outpatient visits reported from the
ships in the Pacific fleet, while dzrmatophytosis and diarrheal diseases accounted for 70% of those
outpatient visits reported from the ships in the Atlantic fleet. One particular port in Southe-ast
Asia appeared to be responsibie for nearly all the gonorrhea and diarrheal cases that were reported
from Pac ic region. A number of ships from the Atlantic fleet reported a few cases of STD and
diarrheal disea!se after visiting ports in the Mediterranean, but no particular pattern or high risk
port was apparent in contrast to the P nc•'c region.

Despite the many advances in the control and port visits have on the health of the personnel

treatnent of infectious and parasitic diseases and aboard these ships is not clear. In a study of more

the trend toward fewer of these illnesses, they still than 10,000 Swiss who had traveled to developing

account for a large part of the morbidity countrms for less than three months, 15 percent

experienced by U.S. Navy personnel every year experienced health problems, ar•d three peren were
throughout the world (1,2,3). Approximately unable to work for an average of 15 days.

1,400 hospitlizaions occurred in Navy personnel GO diasis amebiasis, and gonorrhea accounted for

last year as a result of these diseases, and it is the majority of these cases, and the most common

estimated that the outpatient treatment for these modes of infection were enteral or sexual (5).

same illnesses accounted for nearly five times that This report presents results from a six month
amount (4). Preventive measures to reduce the surveillance program which monitored outpatient

morbidity caused by these diseases are complicated visits in enlisted Navy personnel for infectious and

by the lack of data on individuals treated as parasitic diseases occurring during or shortly after a
outpatients for these illnesses, particularly for port visit. The objective of this study was to

those infections acquired while on derloymenL, collect epidemioklgic baseline data on the incidence

Personnel aboard Navy ships commonly visit of these diseases in order to determine their impact

ports in foreign countries, and the impact these on the health of the ships' crew, and to determine
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what foreign ports are at high risk for these ship during the deployment period was plotted by

diseases. week. Over ninety percent of these outpatient
visits were classified into four disease categories:

MATERIALS AND METHODS 1) Parasitic Diseases (consisting of pediculosis and

Althou-h the Navy maintains an extensive acariasis), 2) Dermatophytosis, 3) diarrheal
a for Diseases, and 4) Sexually Transmitted Disesc o m p u e e m e d ic a l fi le for all N a v y p erso nn e l S I s S T s in l d d nf c o s d u to y p l s

treated as inpatients, an equivalent system for sypilis

storing such dam about outpatient visitsand Neduseoia gonorrhoeae, both penicillinase-

currely exist (6). A pw dat collection fom, marisons of the types mid fequencies
referred to as the Patient Encounter Report, was

developed at the Naval Health Research Center o rlnf e r rtd visitsdieresmade beteeduring .or
(NHRC) for this pups (7). This form records fI*ptVStweemdbtenPaicand Atlantic based ships. In addition, a more
important medical information on a per-visit basis. detailed analysi of all reported cases ofgorhe
It records the reason for the visit by Intemational w•s undertaken to determine the prevalence of
Classification of Diseases, 9th Revision

diagnostic categories (8). treatment(s) provided, PNG.

and the disposition for each patient seen by the

corpsman or physician aboard ship. It also records A total of 1,951 outpatient visits were reported

demographic data, such as age, paygrade, sex, for infective and parasitic diseases among the 12

occupation, and branch of service about each ships during their six month deployments. The

individual. ships from the Pacific fleet reported 1,294 visits

Medical information was collected from the and those from the Atlantic fleet reported 657

crews of twelve U.S. Navy ships (six from the visits. Figure I shows number of visits by type

Pacific Fleet and six from the Atlantic Fleet) during of illness for Pacific versus Atlantic based ships.

their deployments in 1989. Another form provided Fungal infections, known collectively as the

data about the ponrx visits, time spent in each port, dernatophytes, accounted for the highest percentage

time in route, and the ships crew size. This form of visits for both the ships from the Atlantic

was completed and forwarded to the NHRC at the (59.5%) and Pacific (53.6%) fleets. Together,

end of each month during the deployment. Twenty- dermatophytosis and gonococcal infections

one foreign port visits lasving three or more accounted for approximately 80% of the
consecutive days were used in this analysis. infective and parasitic outpatient visits reported

Because the actual number of personnel going from the ships in the Pacific fleet, while

ashore at any one port was not recorded, illness dermatophytosis and diarrheal diseases accounted for

rates could not be calculamd, Insead, the daza are 70% of those outpatient visits reported from the

presented as actual numbers of sick call visits, ships in the Atlantic fleet.

The number of initial sick call visits for Several dist= *outbreaks" of disease that were

infective and parasitic diseases that occurred on each observed on all six ships from the Pacific fleet
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during !heir port visits are shown in figure 2. The infections can be transmitted either by direct or

horizontal bar under each histogram denotes when indirect cot and most have variable incubation

the ships were in port (black) and when they were periods (9). There are many potential sources of

at sea (white) during their deployments. Each dermatophyte infections, such as combs, towels,

histogram shows two or three distinct peaks in the blankets, and barber shars (10). These fomites can

number of cases of infectious and parasitic diseases sve to spread the fungus from the primary sore

reported dwrin this 24 week priod In each ms., io other crntam, often resulting in a propagated

the highest peak seems to be associated with the "epidemWic curve which appears to be occurring on

first port visit. These peaks am due pnmay to the Aihrft carrier (Oro AF in figure 3). This

gonococcal infections, and to a lesser extent the paricular ship, because of its size accounted for

diarrheal diseases. The incubation period for nearly 70% of all outpatient visits for infective and

Neisseria gonorrhoe.e is usually two to seven parasitic diseases reported from the six Atlantic

days, and the incubation period for diarrheal ships. Me other five ships reported a few cases of

diseases is usually 12 to 72 hours depending on the STDs and dianheal diseases after visiting ports in

particular eiological agent (9). The rapid rise and the Meditcrranean, but no particular pattern or high

fall of these *epidemic" curves is compatible with a risk port was apparent in contrast to the ports

point-source exposure occurning over a brief period visited by die ships from the Pacifi fleeL

of time, such as a three or four day port visit. One Figure 4 shows the number of first visits for

stopover in Southeast Asia (WPI) is of particular gonorrhea (both PMNG and Non-PPNG) reported

interest because it appears to be responsible for the in ships from the Pacific fleet. There were a

majority of outpatient visits for both the dia=heal towl of 256 initial visits for gonorrhea, and forty-

and STDs. All six of the ships from the Pacific three percnt of these were diagnosed as

fleet spent time at this port and showed a distinct PPNG. The majority of all these cases

incense in the number of cases reported for both of occurred during or shortly after visiting port WPI

these diseases. However, during subsequent visits in Southeast Asia, indicating that PPNG is

to this port by the same ships fewer cases of STDs hyperendernic. Rothenberg and Voigt have shown

were reported, possibly indicating that those that once the incidence of PPNG infection in a

individuals who became infected the first time community has reached 20 cases per month,

began takingnecessaryprecautions. eradication becomes highly unlikely. This

The disease profile for the ships from the observatim was part of the basis for defining areas

Atlantic fleet is considerably different than that of as having eidemic or hyperendemic PPNG (11).

the ships from the Pacific fleet as shown in figure As a control measure, the Centers for Disease

3. The most obvious difference is the lack of Control (CDC) recommended in 1987 that

distinct peaks in the number of outpatient visits for ceftriaxoae be used to treat all gonococcal

infective and parasitic diseases following a port infectionswhere local PPNG prevalence was greater 0

visit. The Atlantic fleet ships reported than 1%. So far, no organisms resistant to 0

significantly fewer cases of gonococcal infections, ceftriaxone or other third-generation cephalosporins

and many more cases of Fungal infection. Fungal have been found (12).
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DISCUSSION Immune Deficiency Syndrone (AIDS) is one of a

Approximately 19 percent of the enlisted crew number of STDs of increasing inporance to health

from the ships in the Pacific fleet and 10 percent of care providers, primarily because it is

the crew from the ships in the Atlantic fleet expanding beyond the initial high-risk groups to
heteosexual contacts and has a high case fatality

experienced at least one health problem as a result

of infective and parasitic diseases duriig the six nut (13). Other SIs of concern include

month deployment. Fungal, gonorrhea and the chlamydia, herpes virus and gonorrhea,

diarheal illnesses accounted for the m y of especially those cases of gonorrhea caused by

these cases, and a number of p them detmhiyed penicillinase-producing Neisseria gonorrhoeae

to be at high risk for these dise s The lrge (PPNG). Forty three percent of the gonorrhea

number of reported cases of dermatophytosis for infection reported by the ships from the Western

both the Atlantic and Pacific ships is fleet were due to PPNG. Infections caused by

These are superficial Fungal infections of PPNG have in the past been treated successfully
with the antibiotic spectinomycin, but beginningkeratinized tisus and include dnea capinds, tinea

corporis, finea curuis, tinea pedis, and tinea in 1981 spectinomycin-resistant PPNG began

unguidum (9). They are quite common throughout apperring in Southeast Asia (14). Military

the world, and occur most frequently in areas with a personel on deployment in Southeast Asia may
wc mounter these new resistant strains of gonorrhea,warm moist environment and where personal
hygiene is compromised. However, they are and if not treated effectively may introduce them
seldom severe, and rarely become systemic. A into new areas. It could noi be determined from

available data if any cas~es of spectinomycin-
number of ships from the Atlantic fleet reported an

increase in the number of diarrhea[ resistant PPNG were encountered during this study.

during or shortly after visiting a few of the However, the choice of therapy for Neisseria

Mediterranean ports, but in contrast to the ships in gmwrhxw infections is now complicated by
these multiple antibiotic resistance strains, and

the Pacific fleet, there was no single port that was
military health care providers need to be on the alertresponsible for the majority of cases for any one

illness, for spectinomycin-resistant PPNG.

There are a number of ports at high risk in the An earlier paper describing the social aspects of

Pacific region for STDs and diarrheal diseases. One STIs aboard a Navy destroyer on a seven month

particular port in Southeast Asia (WP1) deployment, reported that nearly half of the

appeared to be responsible for nearly all w (48%) expeienced at least one case of a
STD, and of these patients, 38% had repeat

gonorhea~ Poted infections (15). In the present study, the

from the six ships in the Pacific fleet. The

distribution of STDs is particularly important percentage of the enlisted crew from ships in the

because with each reported case of a STD there Padc fled experiencing at least one STIs ranged

exists the potential to become infected with the from 1.7% to 11.5%. is is considerably lower
than previously reported, and probably reflects a
higher awareness of the consequences of having
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unsafe sex. Howevv., with recent increases in the 3. Mueller LD, Garland FC. Parasitic diseases in

rise of drug-resistant strains of some sexually the U.S. Navy. Naval Health Research Center
Technical Repoxm No. 90-23.

transmitted bacterial infections along with the

rapid spread of AIDS, the need for prevention 4. Pugh WM, White MR, Blood CG. Disease
and non-battle injury rates for Navy enlistedbecomes even more izmportant. Because the STDs pesne ingeaem.NvlHalhReac
persornel during peacetime. Naval Health Resarch

accounted fri a large number of the outpatient Center Report No. 89-51.

visits reported in this study, emphasis needs to be 5. Steffein R, Rickenbach M,. Wilhelm U, et aL.:
placed on safe sex practices prior to visiting any Health problems after travel to developing

port which poses a high risk for STDs. ounumie& I Infect Dis 156:84, 1987.

The information on the distribution of
6. Garland 1G. Helmkamp IC, Gunderson EKE,

infectious and parasitic diseases reported in this et al. A guide to the computerized medical data

study demonstrates the value of monitoring reso.ures of the Naval Health Research Center, SanDiego, Califor'nia Naval Health Research Center
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would provide the needed information to effectively

reduce the morbidity and iost manhours due to these 7. Hermansen LA, and Wilcox W.W. An
analysis of Navy outpatient morbidity reporting.

and oher illnesses. A monitoring program would Naval Health Research Center, Report No. 89-9,

be instrumental in providing the knowledge needed San Diego, CA 1989.

to implement effective control and prevention & U.S. Department of Health and Human

meastres, and may allow for the early detection of Services. The Internitional Classification of

new antibiotic resistant organisms. Disease, 9th revision, clinical modification,
volume 1. Wa.hington DC: US Department of
Health and Human Services, 1980; DHHS
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Figure 1. Percentage of outpatient first visits for infectious and parasitic
diseases occurring aboard 12 US Navy ships from the Pacific and Atlantic Fleet
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